A routine haemoglobin determination is generally recommended as part of the health supervision of infants and children. This is easily done in hospital settings or private practice, but is far more difficult in mass child health supervision among deprived populations. Standard haemoglobinometry methods such as photoelectric colorimetry are poorly adapted to such a purpose because of their expense and their need for trained personnel. The ideal routine haemoglobin examination in settings such as child health surveys in slums or undeveloped regions would permit a provisional diagnosis of anaemia on the spot by relatively untrained personnel, using simple cheap equipment. It would accurately distinguish between anaemia and normality but need not be precise beyond that point.
The determination of whole blood specific gravity in copper sulphate solutions has been described (van Slyke, Phillips, Dole, Hamilton, Archibald, and Plazin, 1950; Phillips, van Slyke, Hamilton, Dole, Emerson, and Archibald, 1950) as having most of the features required for mass screening for anaemia, and has been used for screening blood-bank donors (Heim and Ammon, 1952) . It has not yet been standardized or evaluated in children.
This paper reports the standardization and evaluation of the whole blood specific gravity determination as a screening test for anaemia in infancy and early childhood.
Material and Methods
Copper sulphate solutions were prepared by a modification (Simmons and Gentzkow, 1955) of the method of Phillips and van Slyke (Phillips et al., 1950 content with 0 1 N sodium thiosulphate solution. Determination of whole blood and plasma specific gravity followed the method of Phillips and van Slyke (Phillips et al., 1950) . Haemoglobin was measured by photoelectric colorimetry of cyanmethaemoglobin in a 1: 201 dilution of blood in Drabkin's solution. The standard solution of cyanmethaemoglobin was matched throughout the study against cyanmethaemoglobin solutions of known iron content. In the study of venous bloods, 1 ml. amounts were drawn in 1 mg. of double oxalate, and haemoglobinometry was performed on 0-1 ml. aliquots.
Venous blood in anticoagulant was drawn from 60 infants aged 5-7 months attending child health conferences in the Beer-Sheva area. Haemoglobin, specific gravity of whole blood, and specific gravity of plasma were measured.
The same examinations were performed on the venous blood of 34 children aged 11-14 months in the same setting.
502 consecutive children aged 6 months to 6 years were examined in the same child health conferences. Physical examination was performed, a clinical suspicion of anaemia or its absence was recorded, and a lateral skin puncture was performed on the middle finger with a hypodermic needle. Free blood flow was established in most cases, but minimal squeezing was sometimes necessary. Blood was collected in a 20 c.mm. pipette which was emptied into 4 ml. Drabkin's solution for cyanmethaemoglobin colorimetry, and in a microhaematocrit tube from which it was dropped into a copper sulphate solution of specific gravity 1 * 0458. Specific gravity of blood was read as greater than, equal to, or less than, 1 0458.
Capillary blood in three 20 c.mm. pipettes was collected from 27 children aged 4 months to 5 years, in the same setting and by the same technique. Physical examination was performed first and a clinical prediction of the haemoglobin value was recorded. The bloods underwent one haemoglobin determination by the acid haematin method of Sahli and two separate haemoglobm determinations by photoelectric colorimetry of cyanmethaemoglobin. The first of the two colorimetric determinations was arbitrarily accepted as the 'true' value in calculations of standard error. 309 
Results
The correlation between haemoglobin concentration and specific gravity of venous blood was high in both groups of infants, as shown in Table 1 and in Figs. 1 and 2. The specific gravity of whole blood could be used with small error as an estimate of haemoglobin both in the 5-7-month-old infants and in those of 11-14 months, though the estimates were not identical for the two groups because of a difference in plasma specific gravity.
The effectiveness of a one-drop screening test of whole blood specific gravity as an examination for anaemia (haemoglobin less than 10 g./100 ml.) in 502 children aged 6-72 months is shown in Fig. 3 and in Table 2 . Of 69 cases of anaemia, including all but one with haemoglobin values under 9 5 g./100 ml., 62 had specific gravities equal to or less than 1 *0458. All the 62 bloods with specific gravities of less than 1-0458 had haemoglobin values of 10-8 g./100 ml. or less, and 53 of them were anaemic. Of the 33 Table 3 demonstrates that photoelectric colorimetry of cyanmethaemoglobin was somewhat more accurate than the specific gravity determination, the Sahli examination less accurate, and the clinical guess so inaccurate as to be almost valueless. The different haemoglobin examinations were timed. The one-drop screening examination required a total of 45-60 seconds to perform, including finger-prick. The Sahli examination required about 5 minutes. The various steps of photoelectric colorimetry (pipeting Drabkin's solution, fingerstick, withdrawal, expression, and mixing of blood, reading of solution and standard, and rinsing of tube) required a total of 3-4 minutes per examination.
Stored copper sulphate solutions were repeatedly examined by weighing and thiosulphate titration.
The solutions remained stable except for the effect of evaporation. When bottles with mouths of 1 0-1 * 5 cm. diameter remained unstoppered on laboratory benches during a hot dry summer (laboratory temperatures 24°-29°C., relative humidity 30-50%) the rate of evaporation ranged from 100 mg. to 350 mg. per 24 hours. Evaporation was 15-19 mg. per day in loosely stoppered bottles and negligible over a period of months in bottles tightly closed with rubber stoppers.
Discussion
The results indicate that copper sulphate densitometry is a simple, rapid, and accurate screening test for anaemia. One solution of specific gravity 1 -0458 can be used by semi-skilled personnel to -screen for anaemia in the entire 6-month to 6-year age-group at a rate of better than one examination a minute and with less error than the Sahli method in good hands. The total cost is that of one microhaematocrit tube per examination plus 2 to 4 hours of a laboratory technician's time whenever new solution has to be prepared. Since the solution can be prepared in batches of several litres or more, and since each litre suffices for 1,000 examinations, this adds little to the expense. Specific gravity of stock solutions can be checked at preparation and thereafter as needed either by Westphal balance or by iodometric titration with 0-1 N sodium thiosulphate solution. 5 ml. copper sulphate solution of specific gravity 1 0458 will be neutralized by 14-38 ml. of the thiosulphate solution.
The standard errors found in the various haemoglobin estimates are compatible with those previously reported. Macfarlane, King, Wootton, and Gilchrist (1948) found an even greater error in the Sahli method than that reported here. The error of photoelectric colorimetry of cyanmethaemoglobin in this study was similar to that reported by King, Bartholomew, Geiser, Ventura, Wootton, Macfarlane, Donaldson, and Sisson (1951) but somewhat greater than that reported earlier by the same workers (King, Gilchrist, Wootton, Donaldson, Sisson, Macfarlane, Jope, O'Brien, Peterson, and Strangeways, 1948) and by Macfarlane et al. (1948) . Since their studies were performed on pooled venous blood rather than capillary samples, their smaller errors are not surprising.
The variance of haemoglobin estimate by copper sulphate densitometry is similar to that reported by van Slyke et al. (1950) 
